Kaempferitrin inhibits GLUT4 translocation and glucose uptake in 3T3-L1 adipocytes.
Insulin stimulated GLUT4 (glucose transporter 4) translocation and glucose uptake in muscles and adipocytes is important for the maintenance of blood glucose homeostasis in our body. In this paper, we report the identification of kaempferitrin (kaempferol 3,7-dirhamnoside), a glycosylated flavonoid, as a compound that inhibits insulin stimulated GLUT4 translocation and glucose uptake in 3T3-L1 adipocytes. In the absence of insulin, we observed that addition of kaempferitrin did not affect GLUT4 translocation or glucose uptake. On the other hand, kaempferitrin acted as an inhibitor of insulin-stimulated GLUT4 translocation and glucose uptake in 3T3-L1 adipocytes by inhibiting Akt activation. Molecular docking studies using a homology model of GLUT4 showed that kaempferitrin binds directly to GLUT4 at the glucose transportation channel, suggesting the possibility of a competition between kaempferitrin and glucose during the transport. Taken together, our data demonstrates that kaempferitrin inhibits GLUT4 mediated glucose uptake at least by two different mechanisms, one by interfering with the insulin signaling pathway and the other by a possible competition with glucose during the transport.